In recent days, plasma phenomena and its process under atmospheric pressure (760 Torr) have been widely researched. The plasma process under atmospheric pressure is expected to be high speed in deposition and etching in spite of its controllability. If the process under atmospheric pressure realizes in the open-air, the processing system becomes simple and the controllability of substrates such as the processing area and the handling of substrates and the processing rate also becomes high in the open-air process. This enhances the availability of plasma process under atmospheric pressure. In this experiment, we deposited diamond and DLC (Diamond-like-Carbon) films by the plasma CVD process under entire open-air. The electrode has coaxial structure and the inside diameter of the outside cupper electrode is 12 mm and the outside diameter of the inside tungsten electrode is 4 mm. It is attached to the waveguide vertically. Typically 100 W microwave power (2.45 GHz) is fed to the electrode and the plasma is initiated at the bottom tip of the electrode. The gap length between the electrode and the substrate is set at about 1.0 mm. The substrate was silicon of about 1 cm 2 , which was scratched with diamond powder before plasma processing. Source gas flow rate was kept at 4-20 sccm (CH 4 ) and 100-400 sccm (H 2 ). The films were measured by Raman Spectra, after processing. The films were identified diamond in low methane concentration and DLC in high methane concentration. The qualities of films were affected by the component of the air such as the oxygen and the nitrogen. The peak and the half-width of Raman spectrum at 1333cm -1 of the diamond were low. The surface of DLC films was not smooth, as well. The Optical Emission Spectrum (OES) from the plasma environment in the process showed the spectra emitted from the compounds of the air such as carbon nitride. The species produced in the plasma under the open-air dropped the qualities of films. In order to prevent from the mixing of the air, we designed the new type of plasma torch which had the new gas flow enveloping the electrode. The region of plasma was separated from the air by the additional flow of gas. The spectra emitted from the components of the air in the plasma were not seen in the new type of torch. The qualities of films were improved.
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